Mild intermittent hypoxia does not induce stress responses in the neonatal rat brain.
We previously demonstrated that intermittent hypoxia evokes persistent changes in extracellular striatal dopamine, locomotor activity and executive function, using a rodent model emulating apnea of prematurity in which rat pups are exposed to 20-second bursts of hypoxic gas mix containing 10% oxygen (60 events/h; 6 h/day) from postnatal days 7 to 11. To determine whether subtle repetitive hypoxic insults also induce expression of stress-related genes, we employed real-time RT-PCR to assay gene transcription in neonatal rats subjected to the same paradigm. In addition, we also measured expression of stress-induced transcripts in an age-matched cohort following a more severe oxidative stressor: permanent focal ischemia. Four transcripts were elevated following the ischemic insult: heat shock protein 70 (Hsp70), CL100, nurr77, and heme oxygenase-1. In contrast, these transcripts were not regulated in the majority of neonatal rats exposed to an intermittent hypoxia protocol. Hsp70 was strongly induced, and CL100 and nurr77 were slightly induced in only 2 of 11 post-hypoxic rats compared to controls. These data demonstrate that a single ischemic event elicits expression of specific stress-related genes, whereas 5 days of brief intermittent hypoxic insults typically do not. Thus, it is unlikely that the neurochemical and behavioral morbidity observed in juvenile and adult rodents exposed to intermittent hypoxia during a critical period of brain development are related to stress-induced changes in gene expression.